Nutrient-induced alpha-amylase and protease activity is regulated by crustacean cardioactive peptide (CCAP) in the cockroach midgut.
The midgut plays a major role in digestion and absorption of nutrients in insects, and contains endocrine cells throughout the epithelial layer that express neuropeptides, including crustacean cardioactive peptide (CCAP). In the present study, we demonstrate regulation of digestive enzyme activities by CCAP in response to nutrient ingestion in the cockroach, Periplaneta americana. The midgut of the cockroach exhibits maximal alpha-amylase and protease activities 3 h after intake of either starch or casein, but not of non-nutrients. Similar time-dependent responses of CCAP expression in midgut endocrine cells were observed after feeding starch and casein, but not after non-nutrients. We also show that incubation of the dissected midgut with CCAP leads to an increase in alpha-amylase and protease activity in a time-dependent manner, with the maximal activity at 2 h. Taken together, our data indicate the existence of an inducible mechanism where endocrine cells in the midgut are stimulated to synthesize and secrete CCAP by nutrients, and CCAP then up-regulates the activity of digestive enzymes.